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SOFT HANDOFF METHOD AND APPARATUS 

This Application is a continuation in part of and 
claims the benefit of U.S. Provisional Application Number 
60/053,939, filed 29 July 1997. 
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TECHNICAL FIELD 

The present invention relates in general to soft 
handoffs and in particular to methods and systems for 
establishing soft handoffs between two CDMA base stations 
(BSs) using a direct base station (BS) to BS link even 
where the SDUs associated to the BS comprise part of 
different configuration systems. 
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BACKGROUND 

When a mobile station (MS) , in a cellular 
communication system, crosses from one cell to another 
adjacent cell a process designated as handoff is initiated. 
5 Handoff is the process by which a new air interface 

channel between a mobile station and a base station is 
established. 

There are several types of handoff in the wireless 
communication industry. A "hard handoff" is a handoff 

10 which requires a mobile station to tune its radio equipment 

or to reestablish synchronization. A "soft handoff" is a 
handoff that does not require the mobile station to tune 
its radio equipment or to reestablish synchronization and 
that uses the same frame selection function for (and voice 

15 trans-coding function, if this is a voice call) in the 

network for both the old and new air interface channels. 
Other types of handoff s, such as a semi soft handoff, are 
not pertinent to an understanding of the present invention. 
At the present time, only code division multiple access 

20 (CDMA) wireless communication systems are capable of 

accomplishing soft handoff s. 

In a CDMA wireless communication system, using 
cellular transmission technology, the process of 
establishing a soft handoff from the time an MS sees a new 

25 pilot signal, received from a nearby base transceiver 
station (BTS) defining another cell, to the time an MS 
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sends a handoff completion message can be segregated into 
at least three phases. 

Phase 1 may be defined as occurring from the time the 
MS sees a new pilot to the time that the pilot strength 
5 exceeds a predetermined threshold and may be referred to as 

the detection phase. Phase 2 may be defined as occurring 
between the time an MS sends a pilot strength measurement 
(PSM) message until it receives a handoff direction message 
and may be referred to as the establishing phase (when 
10 successful) . Phase 3 may be defined as the time from when 

an MS receives a handoff direction message to the time the 
MS sends a handoff completion message and may be referred 
to as the completion phase. 

As is well-known in the art, many standards are used 
!5 by the communication industry to define functional 

standards by which communication equipment will operate so 
that equipment from various manufacturers may compatibly 
inter-operate. One such standard is IS-95 Revision A 
entitled "Mobile Station - Base Station Compatibility 
20 Standard for Dual -Mode Wideband Spread Spectrum Cellular 

Systems; May, 1995". Another standard is IS-634 Rev A 
ballot version dated April 20, 1997 entitled "MSC BS 
Interface for Public Wireless Communication" that among 
other items defines radio access to switch or intr-system 
25 interfaces. A further standard mentioned in this document 

is IS-41-C entitled "Cellular Radiotelecommunications 
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Intersystem Operations; 1996". Each of these standards are 
incorporated herein by reference. 

The IS -634 standard has defined and standardized 
communications between a mobile switching center (MSC) and 
a BS by industry agreement such that different 
manufacturers equipment could be combined into a composite 
cellular system by a user. However this standard has not 
previously attempted to standardize any signaling messages 
between base stations. Thus, signaling messages bound from 
a source base station to a target base station, must be 
first relayed to an MSC in a standardized manner and 
protocol before being received by the target base station. 

To support soft handoff of an MS moving from one cell 
to another, adjacent cells must operate at the same 
frequency. Once an MS detects a new pilot, the MS may 
experience same frequency interference from adjacent cells. 
In accordance with the standards of IS- 95, 12 consecutive 
bad frames detected by an MS may cause the MS to drop a 
call. The total network processing time that may cause a 
call to be dropped is primarily a function of the phase 2 
time period. At this time the received signal has already 
degraded enough that a handoff has been requested. This 
typically means that the MS is still moving away from its 
signal source. Thus the degradation of received signal 
quality, before handoff completion, may result in the 
occurrence of 12 consecutive bad frames as detected by the 
MS. 
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One prior art system used 12 steps and including the 
transmission of 12 messages for an intra-system inter-BS 
handoff during phase 2. The series of setup and request 
messages went from the MS, to the serving BTS, to the 
5 select ion/distribut ion unit (SDU) , the serving base station 

controller (BSC) , the mobile switching center (MSC) , the 
target BSC, and the target BTS . The response messages came 
from the target BTS to the target BSC, the MSC, the serving 
BSC, the SDU and finally the serving BTS. 

10 For an inter- system handoff, at least 14 steps were 

completed because of the extra MSC and even the STP. 
involved in both directions. 

It takes time to successfully transmit a message and 
to process the message after receipt. It will be apparent 

15 that the time required to complete the referenced 14 steps 

must occur prior to the length of time it takes the MS to 
move to a position where the quality of the signal received 
by the MS has degraded to a point whereby the MS detects 12 
consecutive bad frames. This time problem is especially 

20 severe when the MSC is involved in many administrative 

tasks other than call processing. 

Thus a system whereby the number of steps involved and 
the number of messages transmitted could be reduced for the 
establishment process of phase 2 would lessen the chances 

25 of a call being dropped due to extensive time required to 

complete this phase. The elimination of the MSC from the 
message path, even where there was no reduction in number 
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of steps involved, due to a required addition of dedicated 
processing entities, would also reduce the time required to 
complete phase 2 in some circumstances. 

It would further be desirable, if base stations, 
5 whether identical or made by different manufacturers, could 
communicate directly with one another to establish a soft 
handoff of an MS across cellular boundaries of 
communication cells managed by different base stations. 

One attempt to solve the above problem was presented 
10 in a patent application assigned to the assignee of the 

present invention, filed April 7, 1998, entitled "METHODS 
AND SYSTEMS FOR STANDARDIZING INTER BASE STATION 
COMMUNICATIONS" and having a filing number designation of 
09/056,370. 

15 There are two architectures supported in the 

referenced IS-634 standard. An Architecture A network 
infrastructure is distinguished by the fact that the voice 
coding and frame selection function of the SDU is always 
located at the source base station. An Architecture B 

20 network infrastructure is distinguished by the fact that 

the voice coding and frame selection function of the SDU is 
located remote from the source base station and thus 
requires the use of an A4 communication interface as 
defined in the standard. A typical location for the SDU in 

25 an architecture B network is in the MSC although it may, if 
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so desired, be physically isolated from the rest of the 
system. 

The above referenced patent application does not 
address a solution to the quicker establishment of soft 
handof f s between base stations comprising part of different 
architecture systems. 
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SUMMARY OF THE INVENTION 

The present invention comprises providing a soft 
handoff signaling channel or communication link directly 
between source and target systems. This communication link 
in combination with an enhanced signaling link from the 
source SDU to the target BS, operate to permit the 
transmission of both signaling and voice information from 
the SDU, and removes the involvement of the MSC from the 
soft handoff establishing phase process. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention, and its advantages, reference will now be made 
in the following Detailed Description to the accompanying 
5 drawings, in which: 

FIGURE 1 is a basic block diagram illustrating the 
mechanism whereby a soft handof f occurred in the prior art 
regardless of network architecture; 

FIGURE 2 is a basic block diagram illustrating the 
10 mechanism whereby a soft handof f occurred in the prior art 
between architecture A networks as described in the above 
referenced patent application; 

FIGURE 3 is a basic block diagram illustrating the 
mechanism for providing a direct link for soft handof f 
15 between architecture B networks instead of involving IS-41 

in the soft handof f establishing phase; 

FIGURE 4 is a basic block diagram illustrating the 
mechanism for providing a soft handof f between architecture 
A and architecture B networks; 
20 FIGURE 5 is a block diagram illustrating the mechanism 

for providing a soft handoff where the source, of an inter- 
architecture soft handoff, is an architecture B type 
network; 

FIGURE 6 is a block diagram illustrating the mechanism 
25 for providing a soft handoff where the source, of an inter- 
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architecture soft handoff, is an architecture A type 
network; 

FIGURE 7 illustrates, in a message time sequence 
diagram form, a methodology of the establishment phase of 
5 a soft handoff between two type A architecture systems; 

FIGURE 8 illustrates, in a message time sequence 
diagram form, a methodology of the establishment phase of 
a soft handoff between two type B architecture systems; 

FIGURE 9 illustrates, in a message time sequence 
10 diagram form, a methodology of the establishment phase of 

a soft handoff between two systems where the source is a 
type A architecture and the target is type B architecture; 
and 

FIGURE 10 illustrates, in a message time sequence 
15 diagram form, a methodology of the establishment phase of 

a soft handoff between two systems where the source is a 
type B architecture and the target is type A architecture. 
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DETAILED DESCRIPTION 

The referenced copending application is directed to 
the idea of adding a communication link between base 
stations to bypass or eliminate the requirement of signals 
5 passing through the MSC. The concept as presented therein 

is not readily implementabie as applied to CDMA 
architecture B type systems or to a SHO. between systems 
having different architecture types. 

In this application, separate signaling and traffic 
10 links are utilized to allow inter- system soft handoff 

operations to bypass the MSC whether the systems are both 
architecture type B, or both type A or between different 
architecture types . 

This is accomplished by using 3 links, as will be 
15 explained in greater detail later, A7 signaling, A3 

signaling and A3 traffic. Each link may terminate 
logically at different entities in different architecture 
type systems. This flexibility of link termination 
provides the inter-operability necessary in establishing 
20 direct links between certain entities in different 

architecture type systems and as required to remove the 
involvement of the MSC from the soft handoff establishing 
phase of the operation. 

In FIGURE 1 a block designated as MSC is also labeled 
25 10. MSC 10 is connected via a communication link 12 to a 

cloud designated as 14 and also labeled STP. STP refers to 

12 
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a signal transfer point, gateway or other signal switching 

> .. . 

network such as the public switched telephone network 
(PSTN) . The link 12 transfers data according to an IS-41 
protocol as referenced in the previously mentioned industry 
5 standard. Cloud 14 is further connected via a link 16 to 

a further MSC block 18. Link 16 also conforms to the IS-41 
protocol. A base stat ion block 20 is connected via a 
communication link 22 to MSC 18. The communication link 22 
conforms to IS-634 standards. A further base station 24 is 

10 connected via a communication link 26 to MSC 10. Link 26 

also conforms to the IS-634 protocol. A circle 28 
represents a mobile station (MS) that is moving from the 
base station 24 towards base station 20. An airwave 
communication link 30 represents communications between MS 

15 28 and base station 24. A dash line 32 represents airwave 

communications between MS 28 and base station 20. The 
cellular system represented by blocks 10 and 24 may be 
either an architecture A or architecture B type system as 
defined in IS-634. As shown in the drawing, the same 

20 applies to a second cellular system represented by blocks 

18 and 20. 

Figure 2 provides the basic components involved in a 
soft handoff between two systems conforming to architecture 
A. This is the model used in the referenced patent 
25 application. An MSC block 40 communicates over a link 42, 

through a cloud 44 and a further link 46 with a second MSC 
48 in the same manner as shown in FIGURE 1. MSC 40 also 
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communicates with a BS 50 over a link 52 conforming to IS- 
634 standards. A further BS 54 communicates with MSC 48 
over a communication link 56 where 56 is IS-634 compliant. 
Both BSs 50 and 54 actually comprise at least one BSC and 
normally a plurality of BTSs. A communication link is 
shown providing a direct connection between a voice and 
signaling (V/S) portion of BS 50 and a similar portion of 
BS 54. The V/S portion in most CDMA systems comprise an 
SDU and associated soft handof f controller (SHC) . A 
interconnection function (ICF) block (not shown) may be 
required in older system designs to transmit data over the 
link 58 in a protocol that complies with an accepted 
industry standard. 

As shown in FIGURE 1, the mobile station 28 has been 
communicating with base station 24. As MS 28 moves towards 
the base station 20, the mobile station 28 receives pilot 
signals from BS 20 of increasing amplitude. When the 
signals exceeded a predefined value, the mobile station 28 
informs base station 24 that it wants to be transferred to 
the system represented by base station 20. The base 
station 24 informs MSC 10 which transfers messages over 
communication link 12 through STP 14 and eventually to BS 
20. BS 20 allocates resources so that it may communicate 
with mobile station 28. Messages are then sent back 
through STP 14 to base station 24 to acknowledge that BS 20 
is prepared to complete a connection with mobile station 
28. The process of transferring these messages and the 

14 
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many steps involved, when using only MSC to MSC 
communication, is set forth in detail in the referenced 
patent application. 

The referenced patent application is directed to the 
5 idea of providing direct BS to BS signaling to establish 

the soft handoff connection. As presented, the invention 
suggested that one method of accomplishing this soft 
handoff signaling link is to enhance an existing voice and 
signaling communication channel designated in the standards 

10 as A3. Such a system is illustrated in FIGURE 2. 

FIGURE 3 shows the same concept applied to a handoff 
between architecture B type systems. As shown, one system 
comprises an MSC 70 and a BS 72 . A second system comprises 
an MSC 74 and a BS 76. IS-41 links connect the two MSCs 

15 together via an STP cloud 78. A direct link labeled as 80 

provides signaling and voice communication between the 
appropriate components of the two systems necessary to 
establish a soft handoff. Non designated communication 
links interconnect the MSC and its associated BS and these 

20 links are IS-634 compliant. While the number of message 

steps saved may be slightly less than occurs between two 
architecture A systems, the time saved may still be 
significant . 

A further significant advantage will be apparent from 
25 an examination of FIGURE 4 where a soft handoff is shown 

occurring between two different architecture type systems. 
An architecture B system is shown having the basic 

15 
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components of an MSC 90 and a BS 92 . An architecture A 
system is shown having the basic components of an MSC 94 
and a BS 96. IS-41 links connect the two MSCs together via 
an STP cloud 98. A V/S to V/S direct link labeled as 100 
5 provides signaling and voice communication between the 
appropriate components of the two systems necessary to 
establish a soft handoff. Non designated communication 
links interconnect the MSC and its associated BS and these 
links are IS-634 compliant. 

10 By setting up a standardized protocol whereby each of 

the links 58, 80 and 100 in the appropriate FIGURES 2, 3 
and 4 conform to the same communication standard, any 
architecture type system may establish a soft handoff with 
another system without having to pass the establishing 

15 messages to the STP cloud. 

The inter-operability approach set forth in FIGURE 4 
is expanded upon in FIGURES 5 and 6 and the manner in which 
messages are exchanged between systems for four different 
source and target combination possibilities is presented in 

20 FIGURES 7 through 10. 

In FIGURE 5, a network or switch mechanism labeled as 
STP and given a designation of 110 is connected to each of 
a plurality of MSC blocks 112, 114, 116 and 118 over IS-41 
compliant communication links. MSCs 112 and 114 provide 

25 the main switch function for two architecture A type 

cellular systems. MSCs 116 and 118 provide the main switch 
function for two architecture B type cellular systems. 

16 
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Each of the MSCs is connected to base station equipment 
over IS-634 compliant communication links. MSG 112 
controls a BSC 120 which in turn controls a first plurality 
of BTSs 122 and a second plurality of BTSs 124 . Internal 
to BSC block 120 there is shown an SDU block 126. 

MSC 114 controls a BSC 128 which in turn controls a 
plurality of BTSs 130. Internal to BSC block 128 there is 
shown an SDU block 132. MSC 116 controls a BSC 134 which 
in turn controls a plurality of BTSs 136. Internal to MSC 
block 116 there is shown an SDU block 138. MSC 118 
controls a BSC 140 which in turn controls a plurality of 
BTSs 142. Internal to MSC block 118 there is shown an SDU 
block 144. 

Three asynchronous transfer mode (ATM) clouds 146, 148 
and 150 provide direct V/S to V/S interconnection between 
the four cellular systems. The connections are shown as 
solid, dashed and dotted lines for different types of 
communications. The bold solid lines designated A3T 
represents A3 protocol voice or data (traffic) packets, the 
dotted line designated as A3S represents A3 protocol 
signaling data packets and the dash line designated as A7 
represents a data packet protocol for passing resource 
allocation signaling type messages. 

Three different MS blocks are designated as 152, 154 
and 156. MS 152 is shown as being handed off from a source 
system using one of the BTSs 124 to a target system using 
one of the BTSs 130. Similarly, MS 154 is shown as being 

17 
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handed off from one of a set of source BTS 136 to one of 
the set of target BTSs 130. Finally, MS 156 is illustrated 
as being handed off from one of the source BTSs 136 to one 
of the target BTSs 142. 

The cellular systems using BSCs 120 and 134 are 
further labeled SOURCE while the systems using BSCs 128 and 
140 are further labeled TARGET in accordance with the above 
paragraph. The A3 and A7 communication links as shown are 
used to help illustrate the paths messages travel in 
performing a soft handoff between a source system and a 
target system in the, practice of this invention. 

When the source and target systems are both 
architecture A type systems all communications take place 
between the BSCs as shown in connection with ATM 146. The 
15 A3 protocol signaling and voice messages are transferred 

between the BSs in each of the two systems. The A7 
resource allocation messages are transferred between the 
soft handoff controllers internal the respective BSCs to 
transfer a handoff request and the response acknowledgement 
20 to that request between the appropriate BTS entities. 

In FIGURE 6, a network or switch mechanism labeled as 
STP and given a designation of 200 is connected to each of 
a plurality of MSC blocks 202, 204 , 206 and 208 over IS-41 
compliant communication links. MSCs 202 and 204 provide 
25 the main switch function for two architecture A type 

cellular systems. MSCs 206 and 208 provide the main switch 
function for two architecture B type cellular systems. 

18 
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Each of the MSCs is connected to base station equipment 

* 

over IS- 634 compliant communication links. MSC 202 
controls a BSC 210 which in turn controls a first plurality 
of BTSs 212 and a second plurality of BTSs 214. Internal 
5 to BSC block 210 there is shown an SDU block 216. 

MSC 204 controls a BSC 218 which in turn controls a 
plurality of BTSs 220. Internal to BSC block 218 there is 
shown an SDU block 222. MSC 206 controls a BSC 224 which 
in turn controls a plurality of BTSs 226. Internal to MSC 
10 block 206 there is shown an SDU block 228. MSC 208 

controls a BSC 230 which in turn controls a plurality of 
BTSs 232. Internal to MSC block 208 there is shown an SDU 
block 234. 

Three asynchronous transfer mode (ATM) clouds 236, 238 
15 and 240 provide direct V/S to V/S interconnection between 

the four cellular systems. The connections are shown as 
solid, dashed and dotted lines for different types of 
communications. The bold solid lines designated A3T 
represents A3 protocol voice (traffic) data packets, the 
20 dotted line designated as A3S represents A3 protocol 

signaling data packets and the dash line designated as A7 
represents a data packet protocol for passing resource 
allocation signaling type messages. 

Three different MS blocks are designated as 242, 244 
25 and 246. MS 242 is shown as being handed off from a source 

system using a BTS such as 220 to a target system using one 
of the BTSs such as 214. Similarly, MS 244 is shown as 
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being handed off from one of a set of source BTSs 220 to 
one of the set of target BTSs 226. Finally, MS 246 is 
illustrated as being handed off from one of the source BTSs 
232 to one of the target BTSs 226. 

The cellular systems using BSCs 218 and 230 are 
further labeled SOURCE while the systems using BSCs 210 and 
224 are further labeled TARGET in accordance with the above 
paragraph. The A3 and A7 communication links as shown are 
used to help illustrate the paths messages travel in 
performing a soft handoff between a source system and a 
target system in the practice of this invention. 

When the source and target systems are both 
architecture A type systems, all communications take place 
between the BSCs as shown in connection with ATM 236 in the 
same manner as discussed in connection with FIGURE 5. The 
same holds true when the source and target systems are both 
architecture B type systems. The differences occur when 
the source and target systems are of different types. This 
will be further explained in connection with the following 
figures. 

In FIGURE 7 an MS is labeled 300 and is shown sending 
a pilot strength measurement signal to a BS block 302 which 
represents a combination of BTS/SDU/SHC/ICF entities since 
the communication link interconnections of these entities 
are proprietary to each manufacturer. The block 302 and an 
MSC1 block 3 04 represent a source system. An MSC2 block 
306 in combination with a BS block 308 represents a target 

20 
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system. As above the block 308 represents a combination of 
BTS/SDU/SHC/ICF entities. As mentioned previously, the 
messages passed illustrate the time sequence of messages, 
labeled from "a" to "1", when a soft handoff is being 
5 established between two type A systems. This would be 

representative of a soft handoff between the two left hand 
systems of either FIGURES 5 or 6 . When the source BS 
determines that one or more cells at a target BS are needed 
to support an already established call, it sends an A7 

10 Handoff Request to the target BS as shown in line "b M . The 

target BS initiates an A3S connection by sending a Connect 
message in return. (Although only one connect message is 
shown, multiple connect messages may occur if the request 
includes multiple cells.) Acknowledgments soon follow both 

15 the HO request and connect messages. Forward frames are 

commenced from the source to the target BS as shown in line 
"f " as soon as synchronization is established. A message 
is then sent to the target BS to begin forwarding traffic 
frames to the MS as set forth in lines "g" and "h" . An 

20 acknowledgement message is sent in line "j" . After the 

extended HO direction message is sent, the source MSC is 
informed that the HO has been performed. As set forth 
above, the MSC is bypassed from the establishment phase and 
is merely informed that the HO is complete after the fact. 

25 The messages used in the establishment phase of a soft 

handoff between B architecture type systems in accordance 
with this invention are presented in FIGURE 8. As 

21 
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mentioned previously, the SDU in B architecture type 
systems is not located in the base station. It may be 
isolated by itself but is often found in proximity to an 
MSC as shown in both FIGURES 5 and 6. A MS labeled as 350 
may represent either MS 156 in FIGURE 5 or MS 246 in FIGURE 
6. A BSC block 352, an SDU block 354 and an MSC1 block 
356 represent a source system through which the MS 350 has 
been communicating. In FIGURE 5 this would be the system 
having MSC 116 while in FIGURE 6 it would be the system 
having MSC 208. A MSC2 block 358, a BSC block 360 and a 
BTS block 362 represent a target system such as shown and 
labeled in FIGURES 5 and 6. As shown, the pilot strength 
measurement signal is sent to the SDU 354 via an A3 
communication link. As will be apparent to those skilled 
in the art, the A3 communication link is distinct from the 
previously 'discussed A3S and A3T communication links 
although the protocol used is the same. A HO Request, as 
shown on line f, c M , is sent on an A4 communication link to 
the BSC represented by 352. This request is then 
forwarded, as shown on line "d M , over the A7 communication 
link to BSC 360 and is forwarded over a proprietary link to 
the BTS 362 representing an appropriate target BTS. A 
connect signal is returned to the source SDU 354 over an 
A3S communication link as shown on line "e" . The remaining 
signals utilized in establishing SHO in a type B 
architecture system are shown and a comparison with either 
FIGURE 5 or 6 will disclose the signal paths used to 

22 
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provide the communication link. As before, the MSC is not 
involved until the handoff is completed and a HO performed 
message is sent from the BSC to the MSC as shown in line 
"o M over communication link A7. The signaling messages are 
5 substantially identical in both FIGURES 7 and 8 although 

some need to be forwarded in accordance with established 
protocols over standardized communication links, such as A4 
and A3 . 

In FIGURE 9, a signal transfer methodology is shown 

10 for establishing a SHO between a source type B architecture 

system and a target type B architecture system. A block 
400 represents an MS such as 154 in FIGURE 5. A BSC block 
402, an SDU block 404 and an MSC1 block 406 represents 
components of the source system in FIGURE 5 having MSC 116. 

15 A target MSC2 block 408 and a BSC block 410 are 

representative of the system shown having MSC 114. As in 
FIGURE 7, the block 410 includes at least the functional 
entities ICF, SHC and BTS used to respond to the 
intersystem messages used in this invention. In a manner 

20 identical to FIGURE 8, the BSC 402 forwards a HO request 

message subsequent to the occurrence of an appropriate 
pilot strength measurement message of line "a" and a 
resulting HO request message of line "b" . This HO request 
message is received over communication link A7 from a BSC 

25 such as 134 in FIGURE 5. A connect message, as shown on 

line "d" , is returned over an A3S communication link to the 
SDU such as 138. As shown, acknowledgment message of lines 
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"e" and "f" are sent over communication links A3S and A7 
respectively to the entities shown. The remaining messages 
and communication links used are self evident in view of 
the material already discussed. 

The messages provided in FIGURE 10 illustrate the 
entities involved in establishing a SHO between a source 
architecture A type system and a target architecture B type 
system such as may occur in connection with MS 244 in 
FIGURE 6. A block 450 represents an MS while a BS block 
452 and a MSC1 block 454 represent a source system through 
which the MS has been communicating. The BS block 452 
includes, as before, at least entities such as a BTS, a 
SDU, a SHC and an ICF. A target system is represented by 
MSC2 block 456, a BSC block 458 and a BTS block 460. The 
HO request message is sent over the A7 communication link 
to BSC 458 which is inherently programed to forward same 
over a communication link, proprietary to type B 
architecture systems, to a BTS as represented by block 460 
and such as one of those designated as 226 in FIGURE 6. A 
connect signal is returned over the A3S communication link 
and then acknowledgments follow as described previously, 
The remaining messages are transmitted and, when the SHO 
operation is completed, a message is sent to the MSC 454 
and designated as 204 in FIGURE 6 that the HO has been 
performed. Thus the MSC again is not involved in the 
establishment phase until it is completed and thus does not 
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act to impede the time required to complete the SHO 
operation. 

The present invention thus establishes a methodology 
that not only bypasses the MSC when attempting a SHO 
operation between type A architecture systems as shown in 
the referenced patent application, but allows the MSC 
bypassing when attempting a SHO between different type 
systems. A standardized set of signals is set forth herein 
whereby all CDMA systems can communicate for the purpose of 
establishing a SHO without involving the MSC. 

For the messages involved in the establishing phase as 
well as in the release phase, Appendix A provides an 
example set of message -layout and information elements. 

Although the invention has been described with 
reference to specific embodiments, these descriptions are 
not meant to be construed in a limiting sense. Various 
modifications of the disclosed embodiments, as well as 
alternative embodiments of the invention, will become 
apparent to persons skilled in the art upon reference to 
the description of the invention. it is therefore, 
contemplated that the claims will cover any such 
modifications or embodiments that fall within the true 
scope and spirit of the invention. 
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1 Appendix; Message Layout and Information Elements 

2 : : r- 

3 

4 Not?: The section numbers are related lo \S-6}<\ rev A ballot version, dated April 20, 

5 1997. 

6 
7 
8 

9 B.t.x.x PMC_A3 HO n«qu«»t 

10 Mils message Is sent from the source H& lo tbc target 1)S lu indicate dial for a given MS 

1 1 which already has a dedicated radio resource assigned, a haiidoff Is required. 



Information Element | 


Reference 


Direction 


Tjpe 


rMC Message Type 


Section 6.2.2.5 


Somce DS -> Target BS 


M 


Call Connection (Icletence 


Section 6.2.2.98 


Source DS -> Target DS 


M 


IS-95 Crraitncl IdcttUty 


Section 6.2.2.10 


Source DS -> Target D5 


M 


Cell identity 


Section 6.2.2.20 


Souice DS-> Target BS 


M 


Tag 


Section 6.2.2.62 


Source DS-> Target DS 


0 


SDUID 


Section 6.2.2.91 


Souice DS-> Target DS 


0 


SDU.NodelD 


Section 6.2.2.90 


Source BS ->Taigel BS 


0 


Mobile Identity (ESN) 


Section 6.2.2.16 


Source DS -> Target DS 


0<» 


Public Long Code 


Section 6.2.2.xx 


Souice DS -> Target DS 


0 


Encryption tototuiation 


Section 6.2.2.12 


Souice DS -> Target DS 


0 


Downlink Radio Environment 


Section 6.2.2.25 


Source DS -> Target DS 


<y 


Service Option 


Section 6.2.2.66 


Source DS •> Target DS 


0 


CDMA Serving One Way Delay 


Section 6.2.2. 79 


Source DS •> Target BS 


0 


Service Configuration Record 


Section 6.2.2.109 


Source DS -> Target DS 


0> 


rilvate Parameters 


Section 6.2.2.24 


Source DS -> Target DS 


0 



13 «l Allowable cause values arc: Soft liandolf; Uplink quality; Uplink 

14 strength; Downlink quality: Downlink sucngdt; Distance: tnierrerence; 

15 better cell (I.e., Tower budget): icsponse to MSC Invocation; OAM&P 

16 Intervention: IS-ll Invocntlim: pilvatc options. 

17 b. This element contains the |ne.fbicd list of target cells In order of 
.18 predicted best pert otmanoc. 

19 c 'tbls element Indicates the signaling modes the mobile Is capable or 

20 operating In. 

21 d. Used for IS 95 soft Immkitf |*txxduics. wlicn the source DS needs to 

22 convey sub-rate circuit Inlonnntion to the Lit get DS. A maximum or 5 

23 Instances of (Ids element enn 1k-. included In this message. 
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c. Conveys cunenl Voice ftivacy mudc. as well as elUier Voice Piivacy or 
Slgnnllng Message Unci y pi ion Keys, ir applicable. 

f. Mils clcineitl provides the signaling type dial the mobile Is cuiienily 
using. Only one Is |>cttiiSHccl. 

g. SjhjcIIIcs the cuiicnt IS -95 ( .liamicUs). 

h. Ilils clement is tctpiiicd l<» IS 95 lumdolT and must contain die 
mobile's BSN, so dial ihc impel US can calculate the Public Long 
Code Mask. A maximum ul two instances or tills element may be 
Included, In which case the lust instance will contain the MIN/IMSI. 

I. 1 Ills element provides htloimatinn for each cell In die Cell IdenlLDer 
List clement. 

J. Only requited for multi-cell IJS's. Oiscimiinalor types I, 2 or 5 must 
be used. 

k. lids elemen t Indicates the tun cut hequency bajid Uiat lite MS Is 
o|>etating on. 

I. "litis element Indicates the irt|iiesied sci vice conllgurnlloti. 

m. Iltese elements arc icquhcd when a packet mode chaimcl Is being used 
tosuppottlhecall. 
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I 

2 
3 
4 
5 
6 
7 
8 

9 6.1.X.X PMC AJ HO noqu»»( Ac k 

JO I liis iricssBBe Is sent Irani Die target US to the souicc US. in response lo the PMC 110 

1 1 Request, to indicate that a tmget channel has been allocated for handuff as requested. Tlds 

12 jiiessape Is also used to Initiate a layer 3 cnnncciinu u> support Uic tansfer of user 

1 3 inlbtmaUon for a newly added radio link In soli handol f . 





Relticticc 


Direction j 


Typ« 1 


PMC Messace Tvm 


oCCUUti U.x.l. J 


"largcLBS *> Source_BS 


M 


Call Connection Reference 




1 aigeLBS -> Source_BS 


M 


IS-95 Clianncl Ideality 


Section 6 2 2 10 


Tat opt -«* Cmmsa HQ 


M 

1*1 


Cell Identity 


Section 6.2.2.20 


1 aigeLBS «> SourceJS 


M 


CE1D 


SecUon 6.2.2.xx 


1 aigeLBS -> Source_BS 


M 


CEJIodelD 


Section 6.2.2.x x 


'InigeLBS -> Source_BS 


M 


A3 jriafiQc Circuit ID 


SectioD 6.2.2.96 


1 aigeLBS -> Source JS 


M 


AJ JfrafOc Connection ID 


Section 6.2.2.97 


TargeLBS -> 5ourre_BS 


M 


Tag 


Section 6.2.2.62 


1 aiget.BS -> SourceJlS 


Q 


SDUID 


Section 6.2.2.91 


InigcLOS •> Source.BS 


0 


SDU^NodelD 


Section 6.2.2.90 


InigctJJS -> Source.BS 


0 


PMCJU Cell lnJotmatlon Record 


Section 6.2.2.R9 


1 aigeLBS •> SourceJBS 


0 


Extended llandotT Ditectlon Parameters 


Section 6.2.2. 7.1 


laigcLBS -> Source.BS 


0 


Forward Power Control Parameters 


Section 6.2.2.69 


I aigct JJS «> Source JJS 


0 


Neighbor List 


Section 6.2.2. R3 


*t aigeLBS -> Source _BS 


ol 


llandotllype 


Section 6.2.2.RR 


1 aigeLBS -> Source_BS 


0 


Smlee ConDgwailod Ream) 


Section 6.2.2.109 


1 aigeLBS -> Source_BS 


0« 


PMC Cause 


SecUon 6.2.2.9V 


1 aigeLBS -> Source JS 




Private Patameteis 


Section 6.2.2.2-1 


1 aigeLBS -> Source_BS 


0 



15 a. hdudod If the air Intalncc channel allocated by the target Is 

16 ANSI/EIAntA-553. 1S-9I. W-.W. 

17 b. Included If the air hitcilacc channel allocated by the target is 15-93. It 

1 8 lists 13-95 channels that have Ikxii allocated by tiie target BS. 

19 c. A maximum of 5 Channel Muuiticr elements may be Included In this 

20 message. 
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- I d. Needed by source US lor soli tamluir (SIIO) Drop Target message and 

2 for I landolT Performed message. 

3 e. Included If on 15-95 soli linndoll procedure is being performed for a call 

4 (hat requires a (ericstiial clicnii. A maximum or 5 Instances of tills 

5 - element may be Included. I lie order or die circuit Identities must match 

6 (lie order of the Oiannel Nnnihcr clciiicnis and die order of die 15-95 

7 channels listed In die 15-95 Channel 10 clement, -so that die source OS 

8 can determine which circuit is connected to which target 15-95 channel. 

9 r. l s or 15-54 only. 

10 g. t : or 15-95 soft hatidull diop source procedure, 'lite target OS may 

1 i propose an alternative 'hanscodcr I lamloir I 'hue to die source OS. 

12 h. Vot 15136 only. 

1.3 1. 'lids element indicates lire granted service configuration. 

14 J. bicludcd If an 15-95 suit haudoir procedure Is being performed. A 

(5 maxbnum of 5 Instances of this clement may be Included. "Hie older or 

16 die Neighbor List elements shall match die order or die Channel 

17 Number elements and the order or the IS-95 channels listed in die 15-95 

18 Channel ID element, so that the source D5 can determine which 

19 neighbor list Is associated with which target 15-95 channel. 



20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 
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48 
49 
50 
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I 
2 

3 , 

4 

5 

6 
7 

8 

9 
10 
II 

12 6.1.5.12 Handolf Porlormod 

13 THIs 13SMAJ' message Is sent Ifoiii Die Bs lu iIkTmSC in older lo indicate thai Die B5 has 

14 performed a liandoff. In case of sod liandol T, this message is sent from source BS lo die 

1 5 source MSC only when Uie reference ceil lias been changed upon completion of lite new 

16 liandoff. The liandoff may have been Internal or in conjunction with another BS. The 

17 purpose or lids message Is lo update die call conliguralion for the MSC. Hie Cell Identifier 

1 8 List and channel Identities are optionally Included lor hilling, trace, court ordered 

19 surveillance, etc. 



Information Eletueut 


Reference 


Direction 


Type 


Message Type 


Section 6.2.2.4 ] 


DS -> MSC 


M 


Cause 


SecUon 6.2.2.19 


DS -> MSC 


M a 


HP Channel Identity 


Section 6.2.2.R 


US -> MSC 


0 


15-95 Clnmne! identity 


Section 6.2.2.10 


US -> MSC 


0 


Channel Number 


Section 6.2.2.6 


US -> MSC 


0<> 


Celt Idcmilier List 


Section 6.2.2.21 


US -> MSC 


oc 


Call Connection Reference 


Section 6.2.2.98 


US -> MSC 





20 a. Allowable cause values me: Uplink quality. Uplink strength, Downlink 

21 quality, Downlink strength. Distance. Interference, Better cell (I.e., 

22 Power budget), Response to MSC invocation, OAM&P Intervention, 

23 or Private options. l : or 15- M soft liandoff procedures: Inter-DS sort 

24 liandoff drop target; Inlet-US soft liandoff odd target; lntra-US soft 

25 liandoff drop target; Intra- US soli hnudolf add target; Equipment Failure. 

26 b A maximum of 6 Channel Number elements may be Included In lids 

27 message. 

28 c Tor /J-P5, all cells currently sup|>oiimg the call appear In tills list. Hie 

29 first cell on the list Is Ihc reference cell, ilie algorithm of determining 

30 or a reference cell is on discretion of DS manufacturers. I : or 

3 1 ANS1/EIA/1U-553 and IS 91 . only one cell can be specified. 

32 A lids element Is requhtxl when a packet mode clianncl Is being used lo 

33 support tlie call. 
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I 

2 

3 • 

4 

5 

6 

7 

8 

9 
10 
II 
12 
13 
14 

15 6J.9.X PMC_A3 Boglll FWD TtntHc 

16 This packel mode cliaiuiel message is sent hum Uic souice US lo the largel BS lo 

17 acknowledge successful completion or Hie Packet Mode Cliaiuiel connect operation. This 

18 message nlso diggers the Iraiisurission of fuiw.-tul It af iic rranies at lite target BS. If an error 

19 lias occurred hi die operation, the PMC Cause dement indicates the reason for Uie failure. 



Information Element 


tlefeitiicc 


Direction 


Type 


PMC Message Type 


Section 6.2.2.5 


Source BS->Target 
DS 


M 


Co!! Connection Reference 


Section 6.L2M 


Sowrce BS->Torgel 
DS 


M 


IS-95 Cliaiuiel Identity 


Section 6.2.2.10 


Source BS->Targel 
DS 


M 


Cell Identifier 


Section 6.2.2.20 


Source BS-> Tnrgel 
BS 


M 


CEJD 


Section 6.2.2.x* 


Source BS-> Target 
BS 


M 


CE_Node ID 


Scclion G.2.1.XX 


Source BS->Targel 
BS 


M 


lag 


Section 6.2.2.62 


Source BS->Target 
BS 


O 


SDU ID 


Scclion 6.2/2.91 


Source BS-> target 
BS 


0 


SDlLNodelD 


Section 6.2.2.90 


Source BS->Tw gel 
BS 


O 


PMC Cause 


Section 6.2.2.99 


Source BS->Target 
BS 


O* 



21 n. "Hie I'MC Cmise clement must be picscnt if a failure Las occurred lis 

22 absence Implies success. 

24 APPENDIX A - Page 6. or 19. 
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I 

2 

3 

4 

5 

6 

7 

8 

9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 «.1.».K PMC.A3 B»gln FWD TraHlo Ack 

25 This packet mode channel message is sent Irom ihe target BS to the source BS to 

26 acknowledge PMC A3 Begin FWD Traffic Ack. 
27 



Information Element 


Reference 


Direction 


Type 


PMC Message Type 


Section 6.2.2.5 


TargeLBS -> 
Source_BS 


M 


Call Connection Reference 


Section 6.2.2.98 


TargeLBS -> 
Source_BS 


M 


IS-95 Channel Identity 


Section 6.2.2.10 


Target_BS -> 
Sourcc_BS 


M 


Cell Identifier 


Section 6.2.2.20 


TargeLBS -> 
Sourcc_BS 


M 


CEJD 


Section 6.2.2.xx 


TargeLBS -> 
Source JS 


M 


CEJ^odcID 


Section 6.2.2.x* 


TargeLBS -> 
Source JS 


M 


lag 


Section 6.2.2.62 


Targel_BS -> 
Sourcc_BS 


O 


SDUID 


Section 6.2.2.91 


TargeLBS •> 
Source JS 


O 


SDU_NodeDD 


Section 6.2.2.90 


TargeLBS -> 
Sourte_BS 


O 
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PMC Cause 


Section 6.2.2.99 


Target_BS -> 


0« 






Source.BS 



I 

2 

3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 



a. The PMC Came element must be present If a failure has oocuned. lis 
absence implies success. 



6.1. ».X PMC.A3 Channel Count 

This packet mode channel message is seni ltuin die source BS to Die target BS to indicate 
die number of 1S-95 channels involved in a call. 



Information Element 


Reference 


Direction 


Type 


PMC Message Type 


Section 6.2.2.5 


Source BS->Target 
BS 


M 


Call Connection Reference 


Secuon 6.2.2.98 


Source BS->Targel 
BS 


M 


15-95 Channel identity 


Section 6.2.2.10 


Source BS->Target 
BS 


M 


Cell Identifier 


Section 6.2.2.20 


Source BS->Target 
BS 


M 


CEJD 


Seciion 6.2.2.xx 


Source BS->Target 
BS 


M 
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CE.NodetD 


Section 6.2.2.x* 


Source BS->Target 
BS 


M 


Power Control Subchannel Coount 


Section 6.2.2. . 


Source BS->Target 
BS 


M 


Tag - 


Section 6.2.2.62 


Source BS*>Target 
BS 


0 


SDUID 


Section 6.2.2.91 


Source BS->Tnrget 
BS 


O 


SDlLNodetD 


Section 6.2.2.90 


Source BS->Target 
BS 


O 



1 



2 

3 

4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 e.j.t.x PMC.A3 R«c*vlng_R»vr«« Fraw 

33 This packet mode channel message is sent irom the target BS to the source US to 

34 recevirfg of reverse frames at the target BS. 
35 

36 
37 
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2 

3 

4 6.1.9.x PMC.A3 Drop Tatflat ^ 

5 l ids packet mode channel message is seal Irani liie source US to Uie largel BS to request a 

6 soil handoU leg to be draped, l ids may or may not icsuli in the disconnection or A3 

7 connection depending on whedrcr a consolidation/suit combining Is applied at the largel 

8 DS. 



tntorruntion Element 


Hiitni-nlirfi 

iieiercncc 


Direct Inn 




PMC Message Type 


Section 6.2.2.5 


Source OS -> Target 
do 


M 


Call Connection llelerence 


SecUon 6.2.2.VR 


Source OS -> Target 

1<5 
uo 


M 


15-95 Channel Identity 


Section 6.2.2. It) 


Source DS -> T arget 
wo 


M 


Cell Identifier 


Section 6.2.2.2(1 


Source DS -> Target 
DS 


M 


CBJD 


Section 6.2.2. x\ 


Source DS -> Taiget 
DS 


M 


CB_NodclD 


Section 6.2.2. a* 


Source DS -> Target 
DS 


M 


A3 JltaJllc Circuit ID 


Section 6.2.2.96 


Source DS -> Target 
DS 


M 


A3 Jl tafllc Connection ID 


SecUon 6.2.2.97 


Source DS -> Target 
DS 


M 


Tag 


Section 6.2.2.62 


Source DS -> Target 
DS 


0 


SDU ID 


Section 6.2.2.91 


Source DS -> Target 
DS 


0 


SDlLNodelD 


Section 6.2.2 .90 


Source DS -> Target 
DS 


0 


PMC_A3 Cell Information Record 


Section 6.2.2.B9 


Source DS-> Target 
DS 


0 


PMC Cause 


Section 6.2.2.99 


Source DS-> Target 
DS 


0« 
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Information Element 


Reference 


Direction 


Type 


PMC Message Type 


Section 6.2.2.5 


Target DS -> Source 
DS 


M 


Cnll Connection Reference 


Section 6.2.2.98 


Target DS -> Source 
US 


M 


15-95 Channel Identity 


Section 6.2.2. 10 


1 at get US -> Source 
DS 


M 


Cell Wetiner 


Section 6.2.2.21) 


Target DS -> Source 
DS 


M 


CEJD 


Section 62.2m 


Target DS -> Source 
DS 


M 


CB_Nodc!D 


Section 622m 


Target DS -> Source 
DS 


M 


Tag 


Section 6.2.2.62 


Target DS -> Source 
DS 


0 


SDU ID 


Section 6.2.2.91 


larger do -> oource 
DS 


n 


SDUJNodc ID 


Section 6.2.2.90 


Tnrgel OS •> Source 
DS 


o 


PMC Cause 


Section 6.2.2.99 


Target DS -> Source 
DS 


0» 



1 

2 

3 
4 
5 
6 
7 
8 
9 
10 
U 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 



a. "Hie PMC Gnuse elemciil nmsl Iks picsent If a failure has occurred, lis 
absence Implies success. 
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1 6,1,9.x PMcjM Drop Tntgot Ack 

2 TfSs packet mode channel message is sent hum the iargci US io Die source 05 to 

3 acknowledge successrul completion of a soil hnnduIT drop target. If an error has occurred 

4 In the oration, the PMC Cause element indicates the reason for the failure: 



Information Element 


Reference 


Direction 


Type 


PMC Message Type 


Section 6.2.2.5 


larget DS -> Source 
BS 


M 


Call Connection Reference 


Section 6.2.2.VR 


Target DS -> Source 
05 


M 


1S-95 Channel IdenUty 


Section 6.2.7 ID 


Target DS -> Source 
BS 


M 


Cell ldetiUJlcr 


SecUoti 6.2.2.211 


Target DS -> Source 
DS 


M 


CEJD 


SecUon 6.2.2.sx 


larget DS -> Source 
DS 


M 


CE_Not!eID 


Section 6.2.2. xx 


Target DS -> Source 
DS 


M 


A3JI raffle Circuit ID 


Section 6.2.2.9(1 


Target DS -> Source 
DS 


M 


A3JI tafflc Connection lb 


Section 6.2.2.9/ 


Target DS -> Source 
DS 


M 


Tag 


Section 6.2.2.62 


t arget DS -> Source 
DS 


0 


SDUIU 


Section 6.2.2.91 


Target DS -> Source 
DS 


0 


SUU_NodelD 


Section 6.2.2.9(1 


Target DS -> Source 
DS 


0 


PMC Cause 


Section 6.2.2.99 


Target DS -> Source 
DS 


0* 



6 a. 'Hie PMC Cause element must l>c picscnl if a failure lias occuncd. Its 

7 absence Implies success. 



8 
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' 3.1*9.8 frMc_A3 ProfragaHoti D olny Monsuro inont Report 

1 l lus message Is seat Irani lire 13S(CB)lo the SDO immediately following die acqulsllion of 

3 Hie mobile ami subsequently whenever the delay changes by two or more PN clUps. 



infotuiaUon Element 


Reference 


DltecUon 


Type 


PMC Mcssngc Type 


Section 6.2.2.5 


Target DS -> Source 
DS 


M 


CaU Connection Reference 


SecUon 6.2.2.98 


Target DS -> Source 
US 


M 


IS-95 Clmiincl Identity 


Section 6.2.2.10 


Target DS -> Source 
I3S 


M 


CeU Identifier 


SecUon 6.2.2.20 


Target DS -> Source 
DS 


M 


CIS ID 


Section 6.2.2..\x 


Target DS -> Source 
DS 


M 


CE_Node ID 


Section 6.2.2.xx 


Target DS -> Source 
DS i 


M 


One Way Prognlion Delay Record 


Section 6.2.2.119 


Target DS -> Source 
DS 


M 


Tog 


Section 6.2.2.62 


Target DS-> Source 
DS 


O 


SDU ID 


SecUon 6.2.2.91 


Target DS -> Source 
DS | 


0 


SDlLNodcID 


SecUon 6.2.2.9U 


Target DS -> Source 
DS 


O 



6 

7 

8 

9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
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I 

2 
3 
4 

5 
6 
7 
8 
9 
10 

II 
12 
13 
14 



B.I .9.1 1 PMC_A3 CDMA Long Codo ItniisHioii DirocUvo 

This message Is sent from the source BS lo Ihc uh pet US over the A3 inlerlace. It conveys 
die long code masks type (public or private) as well as the code Itself to be used by the Uie 



Information Element 


Reference 


Direction 


Type 


PMC Message TypcJ 


Section 6.2.2.5 


Source DS -> 
'I'm dpI R5! 

1 ill j^tl mJ\J 


M 


Call Connection Reference 


Section 6.2.2.98 


Source BS-> Target 
DS 


M 


tS-95 Channel Identity 


Section 6.2.2.10 


Source OS •> Target 
DS 


M 


CcU ldentiller 


Section 6.2.2.2(1 


Source BS -> Target 
DS 


M 


CE1D 


Section 6.2.2.x x 


Source DS -> Target 
DS 


M 


CE.NodelD 


Section 6.2.2.xx 


Source DS-> Target 
DS 


M 


PMC CDMA Long Code Transition 
Record 


Section 6.2.2.128 


Source DS -> Target 
DS 


M 


Encryption Infoiniation 


Section 6.2.2.12 


Source DS-> Target 
DS 


M 


Tag 


Section 6.2.2.62 


Source DS -> Target 
DS 


0 


SDUID 


Section 6.2.2.91 


Source DS-> Target 
DS 


0 


SUU_NodelD 


Section 6.2.2.9U 


Source DS-> Target 
DS 


0 



IS 
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1 

2 

3 
4 
5 



8 . t . 9 . 1 2 PMC_A3 CDMA Long Co tlo Ir nnsliloii Dlrocllvo Ack 

nils message Is sent Iroifi die i3S(Ui) to the §00 over Uic A3 signaling Interlace to 



Itiforotntluu Element 


Reference 


Direction 


Type 


PMC Message Type 


Section 6.2.2.5 


Target DS-> 
Source DS 


M 


Coll Connection Reference 


Section 6.2.2.98 


Target BS -> Source 
DS 


M 


IS 95 Channel Ideiitlly 


Section 6.2.2. 10 


Target DS -> Source 
DS 


M 


Celt Identifier 


Section 6.2.2.211 


Target DS •> Source 
DS 


M 


CEID 


Section 6.2.2.xx 


'Target DS -> Source 
BS 


M 


CB_Node ID 


Section 6.2.2. xx 


Target DS -> Source 
DS 


M 


Encryption InfonnnUon 


Section 6.2.2.12 ! 


Target BS -> Source 
DS 


M 


Tng 


Section 6.2.2.62 


Target DS -> Souice 
DS 


0 


SDUID 


Section 6.2.2.91 


Target BS -> Source 
DS 


0 


SDlLNodelD 


Section 6.2.2.90 


Target DS -> Source 
DS 


O 


PMC Cause 


Section 6.2.2.99 


Target DS -> Souice 
DS 


0* 



6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 



a. Allowable t'MC Cause values mc: 
not supported. 



Private long code not available or 
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I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 

16 
17 



g .2.2.10 IS-P6 Cjwitwl ' IdtntHy 

j tils element spectiles Identity tiifoiniaUou lor one ui muic /jT^Jladlo cliafinelsT 



Oclcl 



Eteoteol IdeiiUlici 



18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 



ttaodoCr 



Length 



Number of Channels to Add 



l i nine Offset 



Walsh Code Channel Index 



4n 



rilot PN 
Code (high 
pail) 



Power 
Combined 



Pilot PN Code (low pan) 



Preq. 
Included 



Rate Set 



React ml 



Band Class 



ARFCN 
(hlgbpart) 



4nf2 



A 1UCN (low pnil) |4n+3 

Length Is the number of octets Uiat follow ifilsocicl. llie length of litis elettieiit is vatliGIi ~ 
because more than one target cell may be requested in an IS-95 handoff. Therefore, (Ills 
element provides Hie flexibility to sixsclfy multiple 15-95 channels Uiat Uie targel DS can 
acconunodate.- 

Tlie llntd Haudolt field, when set to I, Indicates that a hard handoff Is required rather tlian 
a soft Itandofr. TWs field may be set In a lianduf F request or rcs|)onse. It must be sel 
appropriately by the responding target DS to coucs|k>ikI to tlic action conunltted by the 
target If die Handoff Type element Is also present in the same message, the value of 
Handoff Type must agree with Urn setting or Uiis bit. 

The Number of Cftannels To Add Held is used to limit the number of soft handofr 
connections to the source Itnnscodcr/selection entity capabilities (I.e., more targel cells may 
be specified In the Cell IdenUller List than can Ixj physically supported). Tire maximum 
value of this Held Is 5. This field Is only tclcvant to a soli hnudolf addition request. 

The Frame Offset field will contain die number or 1 .25 ins frames relative to system lime 
Uiat the forward and reverse Unfile channels are delayed by the source. If tills element Is 
returned lo lite source with tire hard handolf indicator bit set, this field will contain the 
frame olfset delay required by the target 
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1 Tlie Walsh Code Channel Index specifies one of 64 |H.issiblc Walsh Codes used lo 

2 channeUze die downlink RF bit stream in an IS-95 call. 

3 Octets4ti+l and 4n+2 contain Uie Pilot PN Codc.-Tlie I'ilol PN Code Is one of 5 1 1 unique 

4 values Tor the Pilot Channel olfset. The olfscls ate in increments or 64 PN chips. 

6 1 he Power Combined Held Is a flag that, when set lo " I ", indicates thai Ihe power control 

7 sub-channel or this IS-95 code channel should be diversity combined with the previous IS- 

8 95 code channel listed In tills element, hi oilier winds, if (his is the second replication of 

9 octets 4n though 4n+3, then the power contiol sub-channel or this 15-95 code channel 

10 should be diversity combined with {rawer control sub -channel of the previous replication of 

1 1 octets 4ri through 4n+3. The first occurrence or this Held in the IS-95 Channel Identity 

12 element Is set to zero. 
13 

14 Preciuency Included Is a flag Indicating whether the lici|ucucy assignment is included. A 

15 M 0" indicates no freauency assignment Is present, a " I" indicates a frequency assigiunent is 

16 present and Is specUled hi the ARPCN Held ot this clement. Tor code chaiuiel assignments 

17 that are on the same IS-95 channel frequency, this Held shall be set lo TT. 

1 8 I he Rale Set Held Is coded as follows: 
19 

20 0: Rate Sett 

21 I: Rate Set 2 
22 

23 The Band Class Held Is coded as follows: 
24 

25 0: A band 

26 I: Dband 
27 

28 I he ARPCN (Absolute RP Chaiuiel Number) in octets 4n 1 2 and 4n+3 Identifies tlie IS-95 

29 frequency being used In die cuiient mobile connection. This AllFCN has a range of 0- 

30 1023 to acconunodale tlie fretiuericy bands of each signaling system. Hie frequency bands 

3 1 are shown below Tor clarification. 
31 

33 The frequency bands reserved for IS-95 signaling systems aie covered wllli the following 

34 channel numbering scheme: 
35 

36 

37 
38 

39 B.2.2.XX Publlp Ung Codt 

40 Tills element Is a fixed ieiigtii element It coniamTPuE l ic Long Code. 



i i ; i ■ i « > ^ r 



Octet 



Element ldciiuTm 



I 



Length 



LSB. 



Public Long Code 



. 3 



TubUc Long Code I MSB 

Hie Lengiii Indicator (.octet 2) Is a binary iiuinberlu3icaiing the absolute length oi tlie 
contents alter tlie length Indicator octet The Algol iilim-lnfo field is coded .as follows: 



41 
42 
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I 

2 
3 
4 
5 
6 
7 

8 
9 
.10 



Public Longcode: The lenglli is 42 bits, encoded in 6 octets, such thai the 6 unused 
bits aie set equal to 'U\ and occupy the high pulcr positions of dm most significant octet. 



6.2.2.XX . CE Node ID 

1 1lls Inlbrmalion element identities the nelwdik node that contains the instance or Die 



7 | 6 5 | 


4 | 3 2 1 | 0 


octet 


Element Idcnlilicr 


I 


Lenglli 


2 


Type 


2 


(MSB) ! 


3 


CE Node Identifier 


*•• 


J (LSD) ' 


variable 




1 Ins liekl indicate!; the number or octets dial follow, 



11 

12 
13 
14 
15 



16 
17 
18 
19 



including the number or octets hi both die Type and 
CE Node Identifier fields. 
Tlds licld indicates die type and format of die CE 



Type 


Format of the SOU Nude 
Identifier 


Length of CE Node 
Identifier 


t 


No formal Is specified. 


Variable 


2 


Internet Protocol IPv4 


4 octets 


3 . 


Internet Protocol lPvG 


variable 


All other values 


Reserved 





CE Mode identifier : 



Ibis licld has a variable length Uial is dependent on 
the Ty|>e Held. The internal format of Uus field may 
be specified via die Type field. 
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I 

2 



8.2.2.XX 



CE ID 



T I . I. • 


| 4 3 2 




octet 


Element IdcMiltct 


1 


Length 


2 


(MSB) I 


3 


CEldcnlliici 




1 (LSD) 


variable 


LeitpUi: 


lids field indicates the number of octets in U 
Identifier Held. 


leCB 



3 
4 
5 
6 
7 
8 
9 
10 
It 

12 
13 
14 



CE lileitUHer: This Held lists a vai iable length. The actual length is 

indicated in (he Lcngdi Held and is dependent u|K>n 
(lie pailicular implementation. 



6»2.2.xx Povw Control Subchonnol Count 


This information element indicates the itumbei ul stihclisunicl involved in a suit hai 
power control purposes. 


udoHfor 


7 6 | 5 4 3 2 1 0 


octet 


Element Idcittllici 


1 


Length 


2 


SubcltanncI Count 


3 



15 

16 

17 

18 

19 

20 

21. 

22 

23 

24 

25 

26 

27 

28 
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WHAT IS CLAIMED IS: 

1. A method of establishing a soft handoff comprising the 
steps of : 

sending a resource allocation message from a source 
base station (BS) directly to a target BS on a signaling 
5 first link; 

establishing and completing a traffic connection 
between the target BS and a source selection/distribution 
unit (SDU) via a direct signaling connection between a 
source system and a target BS using a signaling second 
link; and 

transferring voice signals between said source (SDU) 
and said target BS over a traffic link. 

2. The method of claim 1 wherein: 
the soft handoff is of a mobile station (MS) between 

a source BS and a target BS in a code division multiple 
access (CDMA) mobile communication system. 

3. The method of claim 1 wherein: 
said signaling first link conforms to an industry 

standardized protocol known in the art as A7; and 

said signaling second link conforms to an industry 
standardized protocol known in the art as A3S. 
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4. Apparatus for establishing a soft handoff comprising: 
means for sending a resource allocation message from 

a source (BS) directly to a target BS on a signaling first 
link; 

means for establishing and completing a traffic 
connection between the target BS and a source 
selection/distribution unit (SDU) via a direct signaling 
connection between a source system and a target BS using a 
signaling second link; and 

means for transferring voice signals between said 
source (SDU) and said target BS over a traffic link. 

5. Apparatus as claimed in claim 4 wherein 
the soft handoff is of a mobile station (MS) between 

a source BS and a target BS in a code division multiple 
access (CDMA) mobile communication system. 

6. The apparatus of claim 4 wherein: 
said signaling first link conforms to an industry 

standardized protocol known in the art as A7; and 

said signaling second link conforms to an industry 
5 standardized protocol known in the art as A3S. 



5 



10 
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7. A method of initiating the establishment of a soft 
handoff between source and target base stations (BS) each 
comprising a part of different type architecture systems 
comprising the single step of: 

5 sending a resource allocation message from a source 

base station (BS) directly to a target BS. 

8. The method of claim 7 wherein: 

the resource allocation message is sent from one of an 
Architecture A type system and an Architecture B type 
system to the other of said Architecture A and Architecture 
5 B type systems. 

9. The method of claim 7 wherein: 

said resource allocation message is sent over a 
communication link conforming to an industry standardized 
protocol known in the art as A7. 
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10. Apparatus for initiating the establishment of a soft 
handoff between source and target base stations (BS) 
comprising: 

a target BS comprising a part of a first architecture 
5 type system; 

a source BS comprising a part of a architecture type 
system differing from said first architecture type system; 
and 

means for sending a resource allocation message from 
10 said source BS directly to said target BS. 

11. The apparatus of claim 10 wherein: 

the resource allocation message is sent from one of an 
Architecture A type system and an Architecture B type 
system to the other of said Architecture A and Architecture 
5 B type systems. 

12. The apparatus of claim 10 wherein: 

said means for sending a resource allocation message 
from said source BS directly to said target BS conforms to 
an industry standardized protocol known in the art as A7. 
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